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[57] ABSTRACT

An apparatus is disclosed for inserting a lens into an eye.
The apparatus comprises a cradle acting to hold the
lens, e.g., in a deformed state, prior to insertion of the
lens into the eye, the cradle being constructed, prefera-
bly of a shape memory alloy, so as to release the lens in
response to a change in temperature; and an insertion
assembly associated with the cradle and acting to insert,
and preferably withdraw, the cradle into, and prefera-
bly from, the eye.

15 Claims, 2 Drawing Sheets
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1
APPARATUS FOR INSERTING A LENS INTO AN
EYE AND METHOD FOR USING SAME

BACKGROUND OF THE INVENTION

present invention relates to an apparatus for inserting
an item, e.g., an intraocular lens and the like, into an
eye. More particularly, this invention relates to such an
apparatus constructed so as to release the item in re-
sponse to a change in temperature.

An intraocular lens is implanted in the eye, e.g., as a

replacement for the crystalline lens after cataract sur-

gery. Intraocular lenses include an optic, and preferably

at least one fixation member, e.g., a haptic, that extends

from the optic and becomes affixed in the eye to secure
the lens in position. The optic normally includes a trans-
parent or optically clear optical lens. Implantation of
such lenses into the eye involves making an incision in
the eye. It 1s advantageous, e.g., to reduce trauma and
speed healing, to have the incision sized as small as
possible.

5

10

15

20

Intraocular lenses are known which are deformable

during implantation or insertion into the eye. Thus, the

lens can be deformed by placing it into an insertion

instrument which is then pushed through a tube located
in an incision in the eye. As the insertion instrument
exits the tube, the instrument opens and the lens is re-

leased into the eye. Such an inserting apparatus is dis-.

closed in Bartell U.S. Pat. No. 4,681,102, Although such
a system allows one to insert an intraocular lens through
a small incision, it often provides insufficient control as
to the actual position of the lens in the eye. In addition,
- such systems tend to be overly dependent on the tech-
nique of the individual surgeon involved. An improved
insertion system would be advantageous.

Tillay U.S. Pat. No. 4,666,445 discloses an intraocular
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lens having a lens body, at least one flexible haptic and

a component of shape memory alloy operatively con-
nected to the haptic to change the overall dimensions of

the lens for implantation of the lens. After implantation, 40

the shape memory alloy, which is an integral part of the

implanted lens, remains in the eye. The long term ef-
fects, e.g., regarding toxicity and/or other harmful ef-

fects, of the shape memory alloy in the eye remain in
question. It would be advantageous to use lens materials

which have been proven substantially safe when im-

planted in the eye.

SUMMARY OF THE INVENTION
A new apparatus and method useful for inserting an

item, in particular an intraocular lens, into an eye has

been discovered. This system allows the use of a rela-

ttvely small incision in the eye for insertion purposes.

Enhanced control of the positioning of the implanted
item is also achieved. This tends to reduce the impor-
tance of the individual surgeon’s technique. Moreover,
the present insertion system is totally separate and apart
from the item to be implanted so that the long term
effects of the instrument in the eye is not an issue.

In one broad aspect of the present invention, - the
apparatus comprises a cradle means which is separate
and apart from the item, e.g., intraocular lens, to be

implanted. This cradle means acts to hold the item,

preferably in a deformed configuration, prior to insert-
ing the item into the eye. The cradle means is con-
structed so as to release the item in response to a change
of temperature. In addition, the apparatus includes
means associated with the cradle means which acts to
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insert the cradle means into the eye. In a particularly
useful embodiment, the cradle means comprises a shape
memory material.

In another broad aspect of the invention, a method
for inserting such an item into an eye is involved. This
method comprises placing the item into a cradle means
separate and apart from the item. This cradle means is
constructed, preferably of a shape memory material, so
as to release the item in response to a change of temper-
ature. The item in the cradle means is inserted into the
eye and the cradle means is withdrawn from the eye
after the item is released from the cradle means. The
item is released from the cradle means in response to a
temperature change in a controlled manner so that the
item can be placed and positioned in the eye, as desired.

As noted above, the present system 1s useful to insert
an item into an eye. In particular, this system is useful to
insert an intraocular lens into an eye. The item to be
inserted performs one or more useful functions in the
eye. For example, an intraocular lens may be placed
into the eye to replace or supplement the action of the
natural lens of the eye.

The intraocular lens may be of any configuration
suitable to perform the desired function in the eye. Such
lenses often include a lens body or optic which has
optical properties in the eye. Such lens body may have
any suitable configuration. In many instances, the lens |
body is generally circular. However, other configura-
tions are also useful. For example, the intraocular lens
described in Davenport U.S. Pat. No. 4,743,254, which
includes glare reducing sections, may be Inserted into
the eye using the present system. In addition, the intra-
ocular lenses may, and preferably do, include at least
one: fixation member which is secured or attached to the

optic. The fixation member acts to fix the intraocular
lens in position in the eye. Examples of fixation mem-

‘bers include flexible haptics which are preferably radi-

ally resilient and extend outwardly from the periphery
of the lens body. Such haptics engage appropriate cir-
cumferential eye structure adjacent the iris or within
the capsular bag to fix the lens in position in the eye. A
very useful intraocular lens includes a plurality of, espe-
cially two, such haptics.

In order to take full advantage of the present system,
it is preferred that the optic be at least partially deform-
able. As used herein, the term ‘“deformable’” means that -
the optic can be temporarily reshaped so as to pass
through a smaller, e.g., in terms of diameter, incision
relative to the incision required if the optic was not
temporarily reshaped.

The lens body may be made of any suitable material,
such as polymethylmethacrylate, silicone, hydrogel,
glass or other well known materials for lens: construc-
tion. Preferably, the lens body also includes an ultravio-
let light absorber. The fixation member or members can
be made of any suitable material, such as polymethyl-
methacrylate, prolene, polypropylene, nylon, silicone
or other material suitable for implantation within the
eye.

The cradle means acts to hold the item, e.g., the intra-
ocular lens, to be inserted in the eye prior to such inser-
tion. In a particularly useful embodiment, the cradle
means deforms the item while holding the item. In other

words, the item 1s preferably in a deformed configura-

tion while being held by the cradle means. This can be
accomplished by placing the item in a deformed shape
into the cradle means. Alternately, the cradle means can
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be constructed so as to cause the deformation of the
item as the cradlé means takes hold of the item.

The cradle means is constructed so as to release the
item from its hold in response to a change In tempera-
ture. That 1s, the cradle means continues to hold the
item until its temperature changes and reaches a certain
temperature or range of temperatures, such as the tem-
perature in the eye. At this point, the cradle means
releases the item into the eye. The cradle means is then
withdrawn from the eye. |

The cradle means may be of any suitable construction
and/or configuration provided that it functions as de-
scribed herein. Preferably, the cradle means is such that
it can be withdrawn from the eye, e.g., through the
incision, after releasing the item with no substantial
detrimental effect on the eye or on the incision. Thus,
the cradle means should be sufficiently strong and
sturdy to hold the item, preferably in a deformed shape,
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- prior to the item being released, yet sufficiently small,

and preferably deformable, after the item is released to
easily and effectively be withdrawn from the eye
(through the incision) after the item is released.

Preferably, the cradle means comprises a shape mem-
ory material. Materials, both organic and metallic, pos-
-sessing shape memory, are well known. An article made
from a shape memory material can be deformed from an
original, heat-stable configuration to a second, heat-
unstable configuration. The article is said to have shape
memory (mechanical memory) for the reason that, upon
the application of heat alone, it can be caused to revert,
or to attempt to revert, from its heat-unstable configura-
tion to its original, heat-stable configuration, 1.e., it *“‘re-
members”’ its original shape. Maternals, e.g., metallic
alloys, of this type are herein defined as exhibiting “tem-
perature transition”.

Among metallic alloys, the ability to display shape
- memory is a result of the fact that the alloy undergoes a
- reversible transformation from an austenitic state to a
martensitic with a change in temperature. This transfor-
mation-is sometimes referred to as a thermoelastic mar-
tensitic-transformation. An article made from such an
alloy is easily deformed from its original configuration
to a new configuration when cooled to a temperature
below the temperature at which the alloy is transformed
from the austenitic state to the martensitic state. When
an article thus deformed is warmed to a temperature at
which the alloy start to revert back to the austenitic
state, the deformed object will begin to return to its
original configuration.

Examples of shape memory alloys exhibiting temper-
ature transition are disclosed in U.S. Pat. Nos.
3,174,851, 3,351,463 and 3,672,879, incorporated herein
by reference. A titanium-nickel-cobalt alloy is disclosed
in U.S. Pat. No. 3,558,369. Suitable binary nickel-
titanium shape memory alloys are well known to those
skilled in the art. |

In contrast to shape memory alloys exhibiting tem-
perature transition, many shape memory alloys are
known to be “pseudoelastic,” displaying a reversible
- stress-induced martensitic state. When a shape memory
alloy sample exhibiting a stress-induced martensitic
state is stressed at a temperature above the temperature
at which the austenitic state is initially stable, but below
the maximum temperature at which formation of the
martensitic state can occur even under stress, it first

20

25

30

33

40

45

50

35

60

65

deforms elastically and then, at a critical stress, begins

to transform by the formation of the stress-induced
martensitic state. Depending on whether the tempera-

4

ture of the sample is above or below the temperature at
which the alloy begins reverting back to the austentitic
state, i.e., the reversion temperature, the behavior when
the deforming stress is released differs. If the tempera-
ture is below the reversion temperature, the stress-
induced martensitic state is stable; but if the temperature
is above the reversion temperature, the martensitic state
is unstable and transforms back to the austenitic state,
with the sample returning (or attempting to return) to
its original shape. The extent of the temperature range
over which the stress-induced martensitic state is seen
and the stress and strain ranges for the effect may vary
greatly with the alloy.

In summary, it is within the scope of the invention to
fabricate the cradle means of the various embodiments
from shape memory materials which exhibit tempera-
ture transition or from materials which exhibit pseudo-
elasticity. It is preferred that the shape memory matenal
exhibit temperature transition. The following descrip-
tion will generaily refer to the temperature transition
type material for ease of explanation.

The presently useful shape memory materials have a
transition temperature or temperature range, 1.e., that
temperature or temperature range at which the article
of shape memory material completes its revision to its
original heat stable configuration, below, at or above
the temperature in the eye, preferably below the tem-
perature of the eye. For example, suppose the transition
temperature is below the temperature in the eye. As the
cradle means holding the item to be inserted is passed
into the eye and warmed past the transition tempera-
ture, the cradle means reverts to its preset shape, releas-
ing the item. It may be necessary to actively or posi-
tively cool the cradle means in order to deform it from
its preset shape to effectively hold the item to be in-
serted. It may be desirable or necessary (when the tran-
sition temperature is above the temperature in the eye)
to actively or positively heat the cradle means to or past
the transition temperature in order to effectively release
the item in the eye. This can be accomplished by asso-
ciating the cradle means with a heating means effective

 to increase the temperature of the cradle means. Such

heating means may employ electric resistance heating,
microwaves and/or other energy transmitting waves,
heating pads applied to the eye, etc. Care should be
taken in choosing the shape memory material and in
heating the cradle means to avoid temperatures in the
eye which are detrimental to the eye. Choosing a shape
memory material with a transition temperature below
or at the temperature in the eye may avoid the potential
problems caused by heating the cradle means.

The present system further includes a means or inser-
tion assembly which acts to insert the cradle means into
the eye. Preferably, this insertion assembly also acts to
withdraw the cradle means from the eye, as desired..
Such insertion assembly may be of any suitable configu-
ration and construction, many of which are conven-
tional and well known in the art. For example, the inser-
tion assembly may inciude an elongated component
secured to the cradle means. This elongated component
is operable, preferably manually operable, to insert the
cradle means into the eye. In certain embodiments, the
insertion assembly may include a hollow tube through
which the cradle means is passed as it is inserted into the
eye. This hollow tube is preferably placed in an incision
made in the eye, preferably in the iris of the eye, and
allows the cradle means to be mserted into and with-
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drawn from the eye without damaging the eye, e.g., in
proximity to the incision.
The present method of inserting an item, e.g., intraoc-

ular lens, into an eye involves placing the item in a

cradle means, e.g., as described herein, inserting the
item and cradle means.into the eye, preferably through
an incision, e.g., a relatively small incision, in the eye;

and then withdrawing the cradle means from the eye

after the item is released from the cradle means. Once
10

the item 1s properly positioned and the cradle means is
withdrawn, the incision is preferably mended, e.g., su-
tured, so as to facilitate healing of the incision wound.

An important feature of this invention involves the
use of a cradle means, e.g., constructed of a shape mem-
ory material, which is capable of being deformed as it 1s

withdrawn from the eye. Thus, the cradle means i1s
preferably passed through a relatively small incision as

it is inserted into the eye to deliver the item to be in-
serted into the eye. Once this item is released, the cradle
means is withdrawn from the eye, preferably through
that same relatively small incision. It has been found

that the use of shape memory materials, in particular

shape memory alloys, to fabricate the cradle means
allows the cradle means to be deformed to such an
extent that it can be withdrawn from the eye along the
same path used to insert it into the eye with substantially
no negative impact on the eye.

These and other aspects and advantages of the pres-
ent invention are set forth in the following detailed
description and claims, particularly when considered in
conjunction with the accompanying drawings in which
like parts bear like reference numerals.

BRIEF DESCRIPTION OF THE DRAWINGS

- FIG. 11s a diagrammatic view shoeing an intraocular
lens being inserted into an eye, according to the present
invention. |

FIG. 2 1s an exploded perspective view showing one

embodiment of the system according to the present

invention for mserting an intraocular lens into an eye.
FIG=3 is a perspective view of the assembled system
shown 1n FIG. 2. -
FIG. 4 is a detailed perspective view of certain com-
ponents of the system shown in FIG. 2 with the carry-
ing element in the open p051t10n
FIG. 5 is a cross-sectional view taken along line 5—5

of FIG. 4.
FIG. 6 i1s a cross-sectional view taken along line 5—-—-—5

of FIG. 4 with the carrying element, in the closed posi-

tion, containing a folded intraocular lens.

DETAILED DESCRIPTION OF THE
DRAWINGS

FIG. 1 shows the insertion apparatus, shown gener-
ally at 10, being used to insert an intraocular lens (I0OL)
12 into eye 14. The IOL 12 is shown being placed by
insertion apparatus 10 into an area formerly occupied
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by the natural lens of the eye. FIG. 1 shows the iris 16
having an incision through which the distal portion of -

insertion apparatus 10 may be inserted.
The IOL 12 to be inserted in accordance with the
present invention includes a deformable optic 18 and

60

two loop haptics 20, which are conventionally made of

polymeric material, such as polypropyiene and the like,
and are very flexible. It should be noted that substan-
tially any type of intraocular lens may be inserted using
the present system, and that it is preferred that the lens
be deformable. Alternate configurations of intraocular

65
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lenses useful with the present system include those de-
scribed in Bartell U.S. Pat. No. 4,681,102 (e.g., web
haptics) and in Davenport U.S. Pat. No. 4,743,254 (e.g.,
movable glare reducmg sections).

As best shown in FIG. 2, insertion 10 mcludes a hol-
low cylinder 22, a distal end piece 24 and an elongated
member or plunger 26. Cylinder 22 has an interior hol-
low space sized and adapted to receive the plunger 26,
as described herein. A pair of gripping wings 28 extend
radially from the proximal end of cylinder 22 and act to
facilitate the manual passing of plunger 26 through the
hollow space of cylinder 22. The interior of distal end
portion 30 of cylinder 22 is adapted to receive and hold
the proximal end of distal end piece 24. Specifically,
locking projections 32 extend radially from the proxi-
mal end of distal end piece 24 and are sized and adapted
to be received and held in the interior of distal end
portion 30. Distal end piece 24 further includes a hol-
low, distally extending tube 34 which as will be de-
scribed herein, 1s actually inserted into eye 14. Tube 34
is elliptically shaped to facilitate its insertion into eye 14.
The hollow interior space within tube 34 is also ellipti- -
cally shaped. With distal end piece 24 secured to cylin-
der 22 there is a continuous open through path from the

-proximal end of cylinder 22 to the distal end of tube 24.

Plunger 26 includes an elongated body element 36, an
end member 38, a seal element 40, an elliptically shaped
rod 42 and a carrying element 44. Elongated body ele-
ment 36 is sized to move freely in an out of the hollow

cylinder 22. End member 38 is secured to the proximal

end of elongated body element 36 and acts to facilitate
the manual insertion and withdrawal of plunger 26 into
and out of cylinder 22. Seal element 40 is secured to the
distal end of elongated body element 36 and is sized and
adapted to move within a portion of the through path
noted above. Seal element 40 fits snugly into the hollow
space of cylinder 22 and, thus, acts to provide no resis-
tance to the movement of plunger 26 within cylinder 22.
Further seal element 40 acts as a stop to control the

degree to which plunger 26 can be inserted into cylin-

der 22. Specifically, member 43, located at the distal end
of seal element 40 is sized so as to be restricted from
passing into distal end piece 24. This limits the extent to
which plunger 26 can be inserted into cylinder 22 and
thereby protects the eye 14 from accidental damage.

Rod 42 is solid, and elliptically shaped and sized so as
to fit into and pass through tube 34. Rod 42 is secured to
seal element 40, as shown best in F1G. 2. All the compo-
nents of insertion apparatus 10 noted and described
above, with the exception of carrying element 44, may
be made of any suitable material or materials of con-
struction. In one useful embodiment, these components
are made of e.g, molded from, one or more polymeric
materials. For example, the plunger 26 minus the carry-
ing element 44, the cylinder 22 and the distal end piece
24 can each be molded out of the same or different
polymeric materials.

Carrying element 44 is secured, e.g., by adhesive, to
the distal end of rod 42. Carrying element 44 1s made of
a shape memory alloy which 1s programmed or has a
composition to release the IOL 12 at the temperature
within eye 14. Carrying element 44 has a transition
temperature below the temperature within eye 14. Car-
rying element 44 1s in the general shape of a spoon with
side flaps 46 and 48. Many other configurations and
structures are useful in the carrying element of the pres-
ent invention and are, therefore, included within the
scope of the present invention. For example, carrymg
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element 44 may be made of a wire mesh or only a lim-
ited number of wires, even only one wire. The configu-
ration of carrying element 44 is chosen based at least in
part on the following criteria: first, that carrying ele-
ment 44 be strong enough to hold IOL 12 in the desired,
preferably deformed, configuration prior to releasing
IOL 12 into eye 14; second, that carrying element 44 be
small enough to pass through the incision (through tube
34) into eye 14; and third, that carrying element 44 be
capable of releasing IOL 12 in eye 14 and of being with-
drawn from eye 14 without undue damage to eye 14.
The shape memory alloy from which carrying ele-
ment 44 is made 1s such that at the temperature within
the eye 14, the carrying chamber 44 reverts to its origi-
nal shape and opens up, i.e., side flaps 46 and 48 sepa-
rate, to allow IOL 12 to be separated or released from
carrying element 44. A heating system 50 may option-
ally be included to heat carrying element 44 to a tem-
perature equal to or greater than the transition tempera-
ture of carrying element 44. Heating system S0 may
involve electric resistance heating with wires passing
through rod 42 to contact carrying element 44. Alterna-
tively, heating system 50 may involve an energy wave
generator or similar device capable of increasing the
temperature of carrying element 44 without directly
physically contacting carrying element 44. Heating

system 50 may be heating pads or hot packs applied to.

the eye to increase the temperature of carrying element
-§50. Other embodiments of heating system 50 may be
appropriate. However, care should be exercised in in-
creasing the temperature of carrying element 44 to
avoid damaging the patient, and in particular the eye 14,
being treated.

Insertion apparatus 10 functions as follows. IOL 12 is
placed on carrying element 44 as shown in FIGS. 4 and
5. Thus, the loop haptics 20 extend out of optic 18 in
generally opposing directions, generally parallel to the
longitudinal axis of rod 42. At this point, carrying ele-
ment 44 is at a temperature at which carrying element
44 1s easily deformed. It may be desirable or even neces-
sary to-positively cool carrying element 44 to this tem-
perature and/or to maintain this temperature at which
carrying element 44 is easily deformed. Note that the
entire diameter of optic 18 fits between side flaps 46 and
48. Carrying element 44 is then manipulated, e.g., manu-
ally manipulated, to its folded shape. The folded shape,
as shown in FIG. 6 1s with side flaps 46 and 48 over-
lapped to produce a substantially elliptical cross-section
perpendicular to the longitudinal axis of rod 42. In the
process of being manipulated into its folded shape, car-
rying element 44 deforms or folds optic 18 to a configu-
ration as shown in FIG. 6. With carrying element 44 in
its folded shape (FIG. 6), it can pass through the entire
through path from the proximal end of cylinder 22 to
the distal end of tube 34 and beyond.

After carrying element 44 (holding IOL 12) 1s in its
folded shape, and while maintaining a sufficiently low
temperature to keep it in its folded shape, an incision is
made in the iris 16 of eye 14. Tube 34 is placed in the
incision. Carrying element 44 is passed through tube 34
by pushing plunger 26 into cylinder 22. As carrying
element 44 emerges in eye 14 its temperature begins to
approach the temperature of eye 14. Heating system 50
may be employed to assist in increasing the temperature
of carrying element 44. This change in temperature past
the transition temperature of carrying element 44 causes
carrying element 44 to revert to its original shape,
thereby releasing IOL. 12 into the eye 14 at the desired
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position. Once the IOL 12 is released, carrying element
44, which is sufficiently flexible at the temperature of
eye 14 to pass through tube 34, is easily removed from
eye 14 through tube 34. One important advantage of the
present system is that the IOL 12 is not unfolded imme-
diately upon being placed in the eye 14. Some period of
time is required for the carrying element 44 to open in
eye 14. During this time period, while carrying element
44 is still holding IOL. 12, the surgeon can manipulate
insertion apparatus 10 to properly position IOL 12 in
eye 14. In effect, using insertion system 10, the surgeon
has more direct control of the proper placement of IOL
12 in eye 14 relative to systems in which the IOL un-
folds immediately upon entering the eye. After insertion
apparatus 10 is withdrawn from the eye 14, if needed,
the position of the IOL 12 can be adjusted by a smali,
bent needle, or similar tool inserted into the same inci-
sion. |

Once the IOL 12 is properly placed in eye 14 and
insertion apparatus 10 is withdrawn from eye 14, the
incision in the iris 16 is mended, e.g., using conventional
techniques. After use, insertion apparatus 10 is prefera-
bly disposed of.

In the event that carrying element 44 is made of a
shape memory alloy having a transition temperature
above the temperature in the eye 14, heating system 50
is preferably employed to increase the temperature of
carrying element 44 to or past this transition tempera-
ture to release 10L 12.

While this invention has been described with respect

- to various specific examples and embodiments, it 1s to be
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understood that the invention in not limited thereto and
that it can be variously practiced within the scope to the
following claims.
What is claimed:
1. An insertion apparatus for an intraocular lens com-
prising:
an elongated member having opposite ends and in-
cluding a carrying element at or adjacent one of
said ends;
said carrying element being adapted to hold an intra-
ocular lens and sized and adapted for insertion
through an incision into a human eye; |
said carrying element being constructed of a shape.
memory material and having an original open con-
figuration in which the carrying element is adapted
- to receive an intraocular lens;
said carrying element being deformable from said
original configuration to a folded configuration in
which the carrying element is adapted to capture
the intraocular lens;
said carrying element returning to said original shape
in response t0 a temperature, change whereby in-
serting of the carrying element through the incision
into the eye with the carrying element in said
folded configuration and subjecting the carrying
element to said temperature change causes the
carrying element to return to said original configu-
ration and release the intraocular lens into the eye.
2. The apparatus of claim 1 wherein said shape mem-
ory material has a transition temprature and which
further comprises heating means other than the patient
acting to heat said carrying element to or above said
transition temperature.
3. The apparatus of claim 1 wherein said shape mem-
ory alloy has a transition temperature below the tem-
perature in said eye.
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4. The apparatus of claim 1 wherein said shape mem-
ory alloy has a transition temperature above the temper-
ature in said eye.

5. The apparatus of claim 1 including a hollow tube
through which said carrying element is passed.

6. The apparatus of claim 1 including an elongated
tube receiving said elongated member therein for move-
ment of the elongated member longitudinally relative to
the elongated tube, said elongated tube having a distal
end and said carrying element in said folded configura-
tion being receivable in said elongated tube and extend-
able out of the distal end of said elongated tube.

7. The apparatus as of claim 1 wherein the carrying
element is at said one end of the elongated member.

8. A method for inserting an intraocular lens through
an incision into an eye of a patient comprising;:

providing a carrying element of shape memory mate-

rial having an original open configuration in which
the carrying element is adapted to receive an intra-
ocular lens;

placing the intraocular lens on the carrying element;

deforming the carrying element into a folded configu-
ration in which the carrying element captures the
intraocular lens;

inserting the carrying element in the folded configu-
ration with the intraocular lens captured by the
carrying element through the incision into the eye
of the patient and raising the temperature of the
carrying element sufficiently to cause the carrying

5

10

15

20

29

30

35

45

50

33

65

10

element to return to said open configuration
whereby the introacular lens is released in the eye;
and withdrawing the carrying element from the eye.
9. The method of claim 8 wherein said shape memory
material has a transition temperature above the temper-
ature in said eye and including heating said carrying
element in said eye to a temperature at or above said
transition temperature.
10. The method of claim 8 wherein said shape mem-

ory material has a transition temperature range below

the temperature in said eye.

11. The method of claim 8 wherein said shape mem-
ory material has a transition temperature range above
the temperature in said eye.

12. The method of claim 8 wherein said inserting step
includes passing said carrying element through a hol-

low tube placed in said incision.

13. The method of claim 8 wherein said carrying
element is deformed as said carrying element, i1s with-
drawn from said eye. |

14. The method of claim 8 which further comprises
reducing the temperature of said carrying element to a
reduced temperature and carrying out said step of plac-
ing with the carrying element at said reduced tempera-
ture. ,

15. The method of claim 8 wherein the intraocular
lens is deformable and said step of deforming causes the |

carrying element to deform the intraocular lens.
* * x* . *
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